Abstract: Adolescent and young adult cancer survivors may experience posttraumatic stress responses following cancer diagnosis or treatment. The current paper reviews 23 studies reporting the occurrence of posttraumatic stress symptoms (PTSS) and posttraumatic stress disorder (PTSD), and associated predictors of these outcomes in adolescent and young adult cancer survivors. Results indicate considerable variability among prevalence estimates of PTSD (0%-34.8%) and PTSS (4.4%-78%). Measurement inconsistencies limiting the ascertainment of reliable prevalence and risk estimates are discussed in the context of the reviewed literature. Specifically, differences in assessment measures utilized, the timing of assessment relative to diagnosis, the criteria used to define the outcome, and identification of the precipitating traumatic event may account for discrepancies in prevalence and risk estimates across studies. The application of specific PTSD diagnostic criteria to a survivorship population is discussed. Empirically supported interventions utilizing cognitive behavioral therapy approaches for the treatment of PTSS in adolescent and young adult cancer survivors are identified.
Introduction
Cancer is the leading cause of disease-related death among children in the United States, with over 15,000 children ,19 years of age diagnosed with cancer each year. 1 Climbing incidence combined with increasing 5-year survival rates, presently at roughly 80%, 2, 3 have contributed to a growing number of pediatric cancer survivors. Currently, it is estimated that there are approximately 400,000 4 pediatric cancer survivors living in the United States with 70% of these survivors aged 20 years or older. 1 Approximately 70,000 adolescents and young adults (AYA) 15-39 years of age are diagnosed with cancer in a single year; roughly six times the number of cases diagnosed in children ,14 years of age. 5 Less than half of the 24 most common AYA cancer diagnoses have a 5-year survival rate exceeding 80%. 6 Compared with survival trends among pediatric and older cancer populations, there has been limited progress in improving the survival rates of AYA cancers in recent decades.
Research investigating the psychosocial sequelae of pediatric and AYA cancer suggests survivors' psychological adjustment may be adversely impacted. Given that trauma and chronic stress, such as life-threatening illnesses and their sequelae, have been found to influence psychological adjustment, recent attention has focused on the occurrence and development of traumatic stress responses in young cancer survivors. With the broadening of diagnostic criteria for posttraumatic stress disorder (PTSD) in the fourth edition of the Diagnostic and Statistical Manual of Mental Disorders (DSM-IV) to include "being diagnosed with a life-threatening illness", 7 studies examining the prevalence of PTSD and posttraumatic stress symptoms (PTSS) among cancer patients and survivors have emerged. The objectives of this review include the following: 1) to report prevalence estimates of PTSD and PTSS in AYA cancer survivors; 2) to review the established risk factors believed to precipitate PTSD and PTSS in AYA cancer survivors; 3) to discuss the methodological challenges associated with ascertaining prevalence estimates of PTSD and PTSS in AYA cancer survivors; and 4) to comment on the state of evidence-based treatment and intervention in the affected population.
The AYA survivor population AYA cancer survivors make up a heterogeneous population comprised of subgroups that vary with respect to age at diagnosis, treatment, and developmental features. There are two general cohorts included in the definition of AYA survivors: those diagnosed with cancer as children or adolescents (ie, treated on the pediatric side) who have survived into adolescence/young adulthood; and those diagnosed as AYA. The National Cancer Institute defines AYA cancer patients as those diagnosed with cancer between the ages of 15 years and 39 years. 8 Because adolescence and young adulthood are life stages defined by unique developmental challenges and vulnerabilities, AYA survivors may have different cancer and survivorship experiences depending on age at diagnosis. For example, treatment may have occurred at pediatric or adult medical centers, long-term follow-up care may or may not be available, and psychological development may have been disrupted at different phases of development. Like their healthy peers, AYA survivors must develop a sense of self in order to continue along a healthy developmental trajectory and master future developmental milestones. An interruptive adverse life event such as a cancer diagnosis is likely to demand the attention and focus of resources that might have been directed elsewhere, including developing a positive body image and sexual identity and establishing autonomy from parents. Disrupted developmental milestones will vary depending on age, with adolescent milestones characterized by the transition from dependence to autonomy, and young adult milestones typically related to establishing financial independence, forming intimate relationships, and family planning. Unlike survivors diagnosed as young children, survivors diagnosed as AYAs have the cognitive capacity to understand the implications of a life-threatening illness and are forced to confront their own mortality during a life period typically marked by feelings of invincibility. 9 Unresolved conflicts related to personal identity, life meaning, or achievement may resurface after the completion of treatment and manifest in the form of persistent psychological distress or traumatic stress responses.
Syndrome versus symptoms: PTSD and PTSS
Currently, the most widely published and clinically utilized definition of PTSD comes from the DSM-IV, which classifies PTSD as an anxiety disorder and requires that the disorder follow exposure to a traumatic event (through witnessing or experiencing) which threatened the life or bodily integrity of the self or other.
In the DSM-IV, PTSD is defined by three symptom clusters (re-experiencing, avoidance, and hyperarousal) which, when combined, produce clinical levels of distress and/or impairment for at least 1 month following the traumatic event (Table 1) . Using the DSM-IV criteria, the overall lifetime prevalence of PTSD is approximately 8% among adults in the United States and the past year (12-month) prevalence is estimated at 3.5%, with higher rates consistently found among women. 7 Reported PTSD rates among American adolescents vary. Data from the National Survey of Adolescents, which used a household probability sample of 4,023 adolescents aged 12-17 years, reported the 6-month prevalence as 3.7% for boys and 6.3% for girls. 10 Data from the National Comorbidity Survey Replication-Adolescent Supplement, which used a nationally representative sample of more than 10,000 adolescents between the ages of 13 years and 18 years, indicated that the lifetime prevalence rate for PTSD is 5%, with higher rates among females. 11 Significantly higher PTSD prevalence rates have been reported among certain at-risk populations, such as service members deployed in Operation Enduring Freedom and in Operation Iraqi Freedom (13.8%), 12 survivors of human-made/technological disasters (30%-60%), 13 survivors of natural disasters (5%-60%), 13 and cancer patients and survivors (3%-35%). 14 The provision of a developmental framework for considering the diagnosis of PTSD did not formally emerge until the fifth edition of the DSM (DSM-5). 15 In DSM-5, the inclusion of a second set of diagnostic criteria for children 6 years of age and younger, as well as text notes for symptom expression in children older than 6 years, has helped clarify the diagnosis of PTSD in children (Table 3) . New DSM-5 text revisions regarding the development and course of the disorder throughout childhood, adolescence, and young adulthood provide clinically useful age guidelines. For example, symptom expression shifts across developmental stages, with adolescents likely to exhibit feelings of social undesirability and/or irritable, aggressive, or reckless behavior, and young adults likely to present with hyperarousal, avoidance, and/ or negative cognitions and mood. 15 It is possible for an individual to experience one or more of the symptoms associated with PTSD without having the full disorder. These symptoms, known as posttraumatic stress symptoms (PTSS), provide a more continuous measure of the pathological traumatic stress response and are often used as clinical indicators for intervention and treatment. PTSS often cluster together but do not require the prolonged duration or functional impairment criteria needed for a full diagnosis of PTSD, making PTSS a more commonly observed trauma response. 16 Though PTSS lack clinical diagnostic criteria, their clinical utility should not be underestimated. Individuals experiencing PTSS who do not meet the threshold for PTSD may qualify for a diagnosis of acute stress disorder or adjustment disorder, and may be considered candidates for further clinical evaluation, monitoring, or treatment. In research contexts, the PTSS construct is used far more broadly, usually encompassing any posttraumatic symptom that does not result in a diagnosis of PTSD. The broad interpretation of PTSS in research is demonstrated in the cancer survivorship literature, with reported rates of PTSS ranging from 15%-88%. 17 Despite this variability, the widespread investigation of PTSS in cancer survivorship research has yielded valuable epidemiologic, qualitative, and clinical information that further elucidates the adjustment experience of young cancer survivors.
Review of the literature
A review of the literature was conducted using PubMed and PsycINFO databases, which were searched using the following key terms: posttraumatic stress; posttraumatic stress disorder; adolescent; young adult; cancer; and cancer survivor. Studies meeting the following inclusion criteria were included in the review: 1) published within the last 20 years; 2) had sample sizes of at least 20 individuals; 3) conducted in the United States; 4) used DSM criteria in the assessment of PTSD and psychometrically-sound measures in the assessment of PTSS; 5) reported the prevalence of PTSD and/or PTSS; and 6) used samples of childhood cancer survivors in adolescence/ young adulthood and/or survivors of AYA cancer. Criterion 6 was applied to examine the potential differences in prevalence between cases where initial diagnosis was thought to 
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vuotto et al be directly disruptive to AYA development and cases where the impact was thought to endure into AYA survivor years. The rationale for including both populations was also based on the fact that common AYA malignancies have considerable overlap with both pediatric and adult cancers. 8 In accord with the aims of this paper, the methodological characteristics of the 23 reviewed studies are presented, followed by a description of the overall occurrence of posttraumatic stress responses among AYA cancer survivors. An overview of the studies reviewed can be found in Table 2 .
Study methodologies
Of the 23 studies reviewed, five studies focused on adolescent cancer survivors, [18] [19] [20] [21] [22] ten focused on adult (18 years and older) survivors of pediatric or AYA cancers, [16] [17] [23] [24] [25] [26] [27] [28] [29] [30] and eight focused on both. [31] [32] [33] [34] [35] [36] [37] [38] The reported ages of participating survivors ranged from 7 years 21 to 71 years. 29 With regard to the heterogeneity of diagnoses, the majority of studies examined survivors of all cancers, with seven studies excluding central nervous system malignancies, 17, 19, 22, 25, 31, 34, 38 and only one focusing on Hodgkin's lymphoma survivors. 29 The majority (number [n] =14) of studies examined both PTSS and PTSD outcomes; five assessed PTSD alone 16, 18, 25, 36, 37 and four evaluated PTSS alone. 22, 27, 34, 38 Sample sizes ranged from 23-6,542, with ten samples of less than 100, 17, 19, [23] [24] [25] [30] [31] [32] 36 eleven samples between 100 and 350, 18, 20, 22, 26, 29, [33] [34] [35] 37, 38 and two samples exceeding 6,500. 16, 28 Most studies employed a cross-sectional design, with only four studies using a longitudinal design. 17, 35, 37, 38 Only nine studies included a comparison or control group. 16, 17, 21, 28, 29, 31, 34, 36, 37 Seven self-report measures, including the Adolescent Dissociative Experiences Scale-II (A-DES), 39 Posttraumatic Stress Diagnostic Scale (PDS), 40 University of California at Los Angeles Posttraumatic Stress Disorder Index (PTSDI), 41 Posttraumatic Stress Checklist-Civilian Version (PCL-C), 42 Child Posttraumatic Stress Reaction Index -Revision 2 (CPTS-RI), 43 Trauma Symptom Checklist for ChildrenAlternate version (TSCC-A), 44 Posttraumatic Stress Disorder Reaction Index (PTSD-RI), 41 and one interview (Impact of Traumatic Stressors Interview Schedule [ITSIS]) 33 were used to measure PTSS. Three of these measures (PDS, PTSD-RI, and PTSDI) were also used to indicate "likely" cases of PTSD when scores fell in the clinically significant range. Five assessment instruments, all structured and semistructured interviews, were used to assess PTSD: Kiddie-Schedule for Affective Disorders and Schizophrenia-Epidemiologic Version-5 (K-SADS-E-5); 45 Structured Clinical Interview for DSM-IV (SCID); 46 Clinician-Administered PTSD Scale for Children and Adolescents (CAPS-CA); 47 Structured Interview for PTSD (SI-PTSD); 48 and Diagnostic Interview Schedule for Children (DISC 2.3). 49 Psychological distress and functional impairment were assessed using the Brief Symptom Inventory -18 (BSI-18); 50 Impact of Event Scale (IES); 51 Medical Outcomes Study 36-Item Short-Form Health Survey (SF-36); 52 Short-Form Health Status questionnaire (SF-12); 53 and Global Assessment of Functioning scale (GAF). 54 The studies reviewed in this paper often identified the temporal relation between diagnosis/treatment and assessment of PTSD/PTSS (eg, how much time elapsed since diagnosis or treatment at time of assessment) rather than explicating whether PTSD/PTSS was linked to the cancer experience. At least half (n=12) of the studies did not address whether or not PTSD symptoms were related to cancer, while three reported the number of cases in which the self-reported traumatic event related to the survivor's cancer experience, 17, 29, 36 four examined cancer-induced PTSD by having subjects respond to items on the basis of their cancer experience or adapting items to reflect the cancer experience (eg, by replacing the word "trauma" with "cancer experience"), 18, 21, 31, 33 three studies assumed that all participants were exposed to a traumatic event because the cancer diagnosis and treatment would constitute a traumatic event, 16, 32, 35 and one study measured PTSS 2 months after a clinic visit to limit health factors from acting as traumatic stress triggers. 38 Given the different methodological approaches used toward focusing survivors on cancer as a precipitating traumatic event, 55 it is important that cancer-induced PTSD prevalence estimates are interpreted with this in mind.
As with most trauma research, it is important to consider the extent to which the participation of potentially eligible survivors affects prevalence estimates. Based on 21 studies reporting participation, survivor participation ranged from 38%-89%. 17, 25 Research procedures requiring participants to engage in emotionally burdening interviews may cause eligible survivors to resist revisiting potentially traumatic life events and may explain nonparticipation or attrition. Nonparticipation introduces potential selection bias and may influence the precision of prevalence estimates, the magnitude of observed risk, and the generalizability of study findings.
Prevalence
The occurrence of PTSD was assessed in 19 studies and ranged from 0% 31 to 34.8%. 36 This prevalence range was narrowed to 0.77%-20.5% when three studies that used DSM-III criteria 31, 32, 36 and three studies that measured the occurrence of 
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Posttraumatic stress in AYA survivors "likely" PTSD, as determined by clinically significant PTSS scores and/or which did not include functional impairment, were excluded. 21, 24, 35 Further excluding one study in which no survivors reported cancer-related traumatic events, 17 the prevalence ranged from 8% 20 to 20.5%. 23 The prevalence of PTSS was assessed in 18 studies. Two studies reported the prevalence of intrusion and avoidance symptoms among young adult cancer survivors, as measured by the IES; clinically significant avoidance symptoms ranged from 6%-16.7%, while clinically significant intrusion symptoms ranged from 4.4%-9%. 23, 26 Five studies reported the prevalence of the three PTSS clusters identified in the DSM-IV using the PTSD-RI, PTSDI, and PCL-C: 40% 24 31 of AYA survivors when using the PTSD-RI and 39%-44% 35 (depending on the time at assessment) of AYA survivors when using the PSD. PTSS that amounted to "partial PTSD" (eg, endorsing at least one, but not all, PTSD symptom clusters) were observed in 4.8% 28 to 35.2% 29 of participants when the symptom threshold was two, and 7% 17 to 78% 32 when the symptom threshold was one. Clinically significant PTSS scores on the PTSDI, PCL-C, and PDS (ie, exceeding clinical cutoff scores and/or meeting all three symptom cluster criteria without functional impairment) ranged from 4.1% 21 to 13.3% 27 among survivors of all ages, and they ranged from 7.5% 28 to 13.3% 27 among AYA survivors. Two studies reported no significant difference between AYA cancer survivors and comparison group levels of PTSS.
21,34

Factors associated with PTSS/PTSD
A number of static risk factors have been linked to the occurrence and development of posttraumatic stress responses in AYA cancer survivors (Table 4) . While these fixed, unalterable factors may not be amenable to treatment or intervention, they may be utilized by clinicians in primary preventive efforts. Female sex has generally been associated with risk for cancer-related PTSS/PTSD, although the magnitude and consistency of this association is unclear. While one study identified female sex as a significant contributor to PTSS (β=0.13), 22 another reported a negligible odds ratio (OR) for female sex (OR =0.17), 24 and one-third found no association. 25 Individuals diagnosed at older ages have been reported to exhibit more PTSS. Diagnosis during adolescence has been associated with a higher frequency of PTSD symptoms when compared with children diagnosed at school age, 34 and young adults have demonstrated greater rates of PTSD 16 and higher scores on the PTSD-RI and IES than child and adolescent survivors. 23 although one study found no significant association between chart-derived ratings of treatment intensity and PTSS. 23 Lower educational level, 16 unemployment, 35 having a history of stressful events, 22 and having experienced a relapse or recurrence 21 also emerged as salient predictors of PTSS/ PTSD. It should be noted that for long-term follow-up studies, lower education and unemployment may actually be a consequence of PTSS/PTSD symptoms rather than a predictor; prospective longitudinal research would be needed to confirm causal associations. Other treatment and demographic factors, such as time since treatment and age at diagnosis, were not consistently associated with PTSS. The presence of a repressive adaptation style was associated with lower levels of PTSS and PTSD, 19, 21, 32 while trait and general anxiety were associated with greater PTSS. 22, 23 The more malleable, dynamic predictors of posttraumatic stress are likely to be the target of future intervention. Results of several studies suggest that perceived severity of cancer diagnosis/life threat and other subjective appraisals are related to posttraumatic stress. In a model predicting PTSS, survivor appraisal of life threat and treatment intensity significantly contributed to PTSS (β=0.22). 22 Another study found that young adult survivors with PTSD were more likely to self-report higher current life threat and rate their cancer treatment as more intense. 23 Though perceptions are often functions of personality, perceptions are amenable to change, making them ideal targets for treatment and intervention. Delayed progress toward developmental goals (eg, personal, educational, family/relationship goals) was associated with increased risk for PTSD/PTSS in a young adult sample of survivors (t[169] =5.32). 26 Lack of family/social support was found to contribute to the occurrence of PTSS/PTSD as well; one study of young adult survivors found that living alone 
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Posttraumatic stress in AYA survivors was correlated with PTSS and PTSD, providing support for the relationship between social support and posttraumatic stress; 24 another study found that social support significantly predicted PTSS (β=0.17). 22 Other psychosocial factors such as psychological distress, quality of life, and family functioning have been strongly associated with posttraumatic stress responses. Specifically, families described as chaotic 36 or having difficulty with problem solving, affective responsiveness, and affective involvement 18 were associated with PTSD among AYA cancer survivors.
In terms of relational risk factors, exposure to PTSD in the home may put survivors at greater risk for the development of PTSS. Parents with anxiety or families consumed with cancer-related fears may influence the extent to which survivors experience and/or express distress symptoms. For example, one study reported that AYA cancer survivors with mothers diagnosed with PTSD were seven times more likely to develop PTSD themselves. 36 Intervention efforts directed at reducing posttraumatic responses among young cancer survivors should include family systems models. survivors are more appropriately characterized as traumatic and normative responses, rather than posttraumatic, pathological ones. 57 However, if it were the case that posttraumatic stress reactions were overpathologized, the occurrence of PTSD among cancer survivors would be far more common than is currently indicated. 58 That only a fraction of survivors report PTSS suggests that these posttraumatic stress reactions reflect an underlying predisposition to pathological responses. Contextualizing these responses within the posttraumatic stress model and PTSD taxonomy provides survivors and mental health care providers with a framework for recognizing and treating PTSS and PTSD.
Clinical Oncology in Adolescents and
The epidemiology of posttraumatic stress in the AYA survivor population is subject to the outcome definition used. 28 Unfortunately, there is a considerable degree of inconsistency in this regard, with studies using a variety of operational definitions for PTSD, thus leading to potential misclassification of the outcome and potential upward or downward biased estimates. For example, some studies may use any combination of symptom quantity, frequency, or severity in measuring posttraumatic stress, while others may employ the more formal DSM-IV PTSD diagnostic criteria, either with or without functional impairment. In a study examining the prevalence of PTSD in childhood cancer survivors and their siblings (aged $18 years), Stuber and colleagues 28 found that prevalence varied depending on how PTSD was operationalized. The prevalence, predictors, and functional impact of posttraumatic stress are likely to be affected by the varying definitions of PTSD, which limits direct comparison across studies.
Methodological concerns are not limited to measurement inconsistency. PTSS expression, diagnostic criteria, and assessment instruments have not been well validated or extensively studied among child and adolescent populations, despite developmental stage-specific diagnostic criteria. The questionable validity of PTSD instruments for use with adolescents is of concern, as most of these measures have been adapted from adult versions and validated on adult populations. 59 Further, few assessment instruments have been developed within the cancer survivorship framework or validated within a survivorship population.
57,60
The A1 problem: cancer as trauma
The term "traumatic stressor" has undergone several revisions with regard to its conceptual and operational definition in the DSM. As previously stated, the definition most widely used in recent publications and practice comes from the DSM-IV, which requires that an individual with PTSD should have been exposed to a traumatic event in which they " experienced, 
Discussion
AYA survivors of cancer face a number of typical developmental challenges in the context of exposure to a potentially traumatic event. A significant proportion of AYA survivors report experiencing symptoms of posttraumatic stress with elevated risk observed among survivors who are female, 22 those who develop medical late effects, 17, 31, 35 those who achieve a lower socioeconomic status, 16, 35 and those who experience greater family discord. 36, 54 Importantly, our ability to report reliable prevalence estimates of PTSS and elucidate risk factors is hindered by several methodological factors including: 1) the definition and measurement of PTSD/PTSS; 2) the assumption of cancer as a traumatic event; and 3) the application of diagnostic symptoms to AYA cancer survivors.
Issues of application, definition, and measurement
Discrepancies in the prevalence of reported posttraumatic stress responses (namely, PTSD and PTSS) in young cancer survivors may be, in part, attributed to challenges associated with their definition and assessment. Beyond measurement difficulties, the appropriateness of applying the posttraumatic stress model to child and AYA posttraumatic stress reactions has been questioned. 56 Specifically, the nature of the cancer experience -ongoing, ever evolving, and lacking clear, definitive termination -suggests that the stress reactions of 
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Posttraumatic stress in AYA survivors witnessed, or were confronted with an event(s) that involved actual or threatened death or serious injury, or a threat to the physical integrity of self or others" and should demonstrate a response involving "intense fear, helplessness, or horror". 7 In earlier versions of the DSM, a cancer diagnosis would not be recognized as a qualifying event; the inclusion of being diagnosed with a life-threatening illness as a qualifying stressful event came after trials for DSM-IV documented higher rates of PTSD in adult cancer survivors than adult controls. 61 This interpretation was narrowed for DSM-5, which states that "a life-threatening illness or debilitating medical condition is not necessarily considered a traumatic event. Medical incidents that qualify as traumatic events involve sudden, catastrophic events". 15 The nature of a life-threatening illness such as cancer may not be conducive to identifying a solitary precipitating traumatic event, as the so-called cancer experience encompasses multiple ongoing stressors, many of which occur simultaneously or in close succession. At diagnosis, individuals are confronted with the reality that they will likely die without treatment and they may die with treatment -an event that essentially threatens one's life. Cancer therapy itself imposes abrupt life changes and often involves frequent invasive and painful medical procedures and hospitalizationevents that threaten one's physical integrity. Approximately two-thirds of all pediatric cancer survivors have at least one complication of their cancer treatment, with one-third of survivors having serious or life-threatening complications. 62 Late effects manifesting months or years after treatment place survivors at an increased risk of cognitive impairment, second malignant neoplasms, cardiomyopathy, infertility, and a host of other medical and psychosocial sequelae that may also threaten physical integrity. Diagnosis, treatment, and sequelae are usually mutually exclusive events requiring the chronic processing of (traumatic) stress, making it difficult to identify a discrete or episodic stressor. One differential diagnosis suggested by the DSM-IV and DSM-5, adjustment disorder, does account for multiple/continuous stressors such as those associated with chronic illness, but it fails to meet the general profile of survivors presenting with PTSS with regard to the appropriateness, severity, and duration of such distress symptoms. For example, it would be difficult to determine whether marked distress by AYA cancer survivors is out of proportion to the severity or intensity of the stressful event. Additionally, given the longitudinal nature of cancer treatment and sequelae, symptoms are not likely to remit 6 months after the stressor. Another poor fit for this population, acute stress disorder, requires symptoms to cease just 1 month following the stressor. The number of continuous, illness-related stressors associated with survivor PTSS makes cancer-induced PTSS/PTSD a unique pathology perhaps worthy of its own trauma disorder specification.
Mapping DSM criteria onto cancer survivorship
The challenges associated with measuring posttraumatic stress responses in AYA cancer survivors are not limited to the conceptualization of trauma. Further compromising estimates of posttraumatic stress prevalence among this population is the applicability of the DSM-IV PTSD symptom classification to AYA cancer survivorship. To meet the criteria for a diagnosis of PTSD, an AYA survivor must demonstrate a response to the traumatic event, which is characterized by three symptom clusters (Table 1) . In studies where the traumatic event is assumed to be cancer, research procedures may unintentionally prime participating survivors to view their cancer experience as traumatic, thereby creating a "focusing illusion" and risking potential bias in ascertaining prevalence estimates. 55 Even in cases where the cancer experience is objectively reported as a traumatic stressor, survivors may or may not endorse symptom criteria because of confounding effects of cancer therapy (eg, late effects).
These late effects, commonly associated with cancer survivorship, are not filtered by the diagnostic criteria and have the potential to result in false positives (or false negatives) when assessing prevalence. For example, criterion B requires re-experiencing of the traumatic event via one of the following: intrusive recollections; distressing dreams; reliving the event; or triggered psychological or physiological distress. 7 It is not unusual for AYA cancer survivors to face realistic risks of relapse and/or other health-compromising morbidities. Re-experiencing or intrusion symptoms may, in their case, reflect well-founded fears about current or future health. 21, 57 Criterion C requires persistent avoidance of stimuli associated with the trauma and numbing of general responsiveness via at least three of the following: effortful avoidance of thoughts, feeling, or anything associated with the trauma; inability to recall aspects of the trauma; social withdrawal; emotional numbing; and a sense of a foreshortened future. 7 In the case of AYA cancer survivors, traditional avoidant responses may be rare, as survivors are confronting their health realities regularly through long-term follow-up care. Withdrawal from social interaction and other activities may be more a function of developmental or psychosocial sequelae than psychological avoidance. Diminished recall may have less to do with trauma and may instead represent symptoms of long-term cognitive impairment. 21 Having a sense of 7 Distinguishing between common late effects and PTSD symptoms, such as insomnia or delayed sleep onset, and concentration difficulty may prove rather difficult, as these responses also resemble the neurocognitive deficits attributed to cancer therapy. 57 Criteria E and F require that these symptoms persist at least 1 month following exposure to the traumatic event, and that they significantly impair the individual's day-to-day functioning, respectively. Given the nature of cancer's late effects, survivors who experience symptoms are likely to have them persist beyond the 1-month mark. 2 Similarly, depending on the treatment and late effects endured by survivors, daily functioning may or may not be impaired.
A fourth symptom cluster has been added to the PTSD diagnostic criteria for DSM-5 (Table 3) , requiring negative alterations in cognitions and mood associated with the traumatic event. 15 A diagnosis of PTSD necessitates experiencing at least two of the following symptoms: inability to remember an important aspect of the trauma; persistent and exaggerated negative beliefs about oneself; persistent and disordered cognitions about the cause or consequences of the trauma leading to blame; persistent negative emotional state; diminished interest in activities; interpersonal detachment; and a persistent inability to experience positive emotions. 15 Although this latest version of the DSM includes a catch-all stipulation (criterion H) stating that disturbances must not be attributable to the physiological effects of medication or a medical condition, it is not clear whether late effects of cancer necessarily exempt survivors from symptom endorsement.
Given that cancer survivors demonstrate higher levels of cognitive impairment [63] [64] [65] [66] [67] [68] and depressive symptoms than controls, [69] [70] [71] [72] [73] and that a cancer diagnosis can alter one's worldview and challenge existing schemas about the world, looking forward, clinicians, instrument developers, and researchers should take care to disentangle PTSD symptom endorsement from expected, therapy-related effects.
Treatment of PTSS/PTSD
Evidence-based treatments for PTSD include psychotherapeutic approaches such as cognitive behavior therapy (CBT), as well as pharmacotherapy. 74 In adults, the treatment literature indicates that effective PTSD interventions involve short-term and cognitive behavioral models. 75, 76 Despite a growing literature base supporting the efficacy of these treatments for PTSD in noncancer populations, a limited number of studies have investigated treatment of PTSS in adolescent survivors of childhood cancer. Stemming from a model that conceptualizes the diagnosis of childhood cancer as a potentially traumatic event, Kazak et al 77 developed the Surviving Cancer Competently Intervention Program (SCCIP) for adolescent survivors of childhood cancer and their families. SCCIP, a 1-day, four-session, manualized intervention, uses CBT and family therapy principles to reduce distress symptoms in survivors. The first two sessions are held separately for survivors, mothers, fathers, and siblings. These sessions provide family members with the opportunity to discuss cancer-related traumatic events, and they utilize cognitive behavioral principles to teach individual coping skills. The third session utilizes multiple family discussion groups to apply information from the first two sessions to the family context. A final session focuses on the application and translation of techniques to the home. Results from a randomized clinical trial of 150 adolescent survivors, their mothers, fathers, and adolescent siblings indicated significant reductions in intrusive thoughts among fathers and arousal symptoms among survivors. 78 More recently, a pilot study of an Internet-based CBT intervention, Onco-STEP, 79 resulted in a significant reduction in PTSS and anxiety symptoms among 20 young adult survivors of childhood cancer. The online modules that comprise Onco-STEP utilize an expressive writing technique. A primary aim of this intervention involves reprocessing the traumatic cancer-related event (by writing about the experience), followed by developing coping strategies designed to combat cancer-related fears. Despite the potential promise of these two intervention programs, few empirically supported treatments designed to meet the unique needs of AYA survivors are available.
The concept of posttraumatic growth (PTG) provides an alternate framework for understanding responses to stress that might further inform intervention approaches. PTG, defined as the positive changes or influences resulting from a struggle with a traumatic event, has been reported in some cancer survivors who experience personal growth following the cancer experience. 80, 81 The nature of the relationship between PTG and PTSS has been questioned; one study using a large cohort study suggested a weak but positive relationship between the two constructs. 82 Further examination of resilience, personal growth, and/or positive change in AYA cancer survivors is critical to understanding the scope of potential trauma responses and how interventions may promote positive outcomes. 
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Conclusion
In sum, AYA cancer survivors appear to be at risk of developing symptoms of posttraumatic stress; however, our ability to quantify the magnitude of this risk is limited by a number of methodological issues present in the current literature. Specifically, prevalence estimates of PTSS/PTSD differ by the assessment measures utilized, the timing of assessment relative to diagnosis, the definition of the outcome, and identification of the precipitating traumatic event. Despite methodological inconsistencies across studies, several static and dynamic risk factors of PTSS have been identified. Empirically supported interventions targeting potentially modifiable risk factors are limited, though CBT approaches have garnered the most support for the treatment of PTSS in AYA survivors of pediatric cancer. Future research is needed to further evaluate existing and forthcoming treatment programs, as well as the applicability of DSM-5 PTSD symptom criteria, to AYA cancer survivors.
